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A SU.VVAHY OF SOURCE DkTA IN MILITARY  P3YCKIATRIC hPIDaMIOLOGY 

'.Villiam E.   Datei,   Ph.D. 

Splderaiolo.^y is the study of the distribution of disease 

in time and space, since dinease cannot be observed directly 

(it T>ust always be inferred from observables), epidemiology 

becomon the study of the distribution of indicators of disease. 

The purpose of this paper is to present information on 

revornl indicators of psychiatric disease over a period of 

several, decades in United states military populations and 

to comment upon the meaning and implications of the informa- 

tion presented.  I articular attention is paid to the period 

fro-n 19^2 through the first six months of 1973. The United 

Stater? Army active duty population rnc^ivss the greatest 

emphasis in the material presented, 

METHOD 

Three r'i30^:0  indicators arc  studied«     (1)  the rate of 

disease  dia-'-nosc-s  resultuir; fron hospitalisations,   (2)  the 

rite of visit..; to out-patlont facillbios,   and (3)  the number 

a.-.i proportion of beds occupied  i;i  hospitals, 

The rate of hospita.llnation  diagnoses in expressed in 

t^rm« of the number of ho.ipi tali'/ation diaryioses recorded 

per 1000 persons-at-riak per one year's time.    The rate of 

ort-natient visits   IR exprcr-yod  in   terms of the munber of 

o*;t-rr;f;)ont.   facUlty viril,-   -or  10'C   pcrsons-at-risk  p"r 

o-G djyV   time.     ; crsonn-at-ri r-\  refers to  the  total nu.nb'jr 
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of persons eligible for carer this number is represented by 

the average ntrenrth figure for the ytar in question for the 

population in the geographic area studied. 

The data sources for the material presented are (1) Health 

of the Army, (2) Volumes I and II of Neuronsychiatry in florid 

■/ar ri, Yedical Deptortment, United States Army, and (3) annual 

reports of the Surgeon Generals of the United States Navy 

and the United States Air Force, 

The time-periods selected for study were determined in 

part by the availability of data,  For example, Health of the 

Army suspended publication with its June 1973 issue.  The 

annual reports cf the Surgeon Generals of the iiavy and the 

Air '^orce suspended publication with the 19^9 and 19?1 

volumes, respectively. 

Gaps occur within some of the trend lines presented. 

This is because source data were missing or were simply not 

collected for the period in question. The recurring inter- 

ruption in the trend line from 1946 through 19.50 for par- 

ticular neuroonychiatric diseases in the Array population 

results from the fact that the United States Army Surgeon 

Gäneral did not break out ncuropsychiatric disease categcries 

during this period, • 

M7* 

^Footnote::; are numerically keyed and appear on pages 17-18 

of the  pacor. 
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clao~ification rate s for the Army for the year 1951 by 

avera~in " rates for June throu~h ccc~bcr, cinco the ncuro-

psychiatric d i s ea.·c catc torie~ were not broken out for the 

first five nonths of 1951. For the sake of conui~tcncy 

the overall neu v;ych iatric r ate for tl ; r: y for 1951 is 
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FINDINGS 11  INCIDiSNCiS OF HOSPITAMZATION DIAGNOSES 

Neuropnychiatric ninorder in the Army>_ 191 ji through mid-1973 

Figure 1 is a posting of the incidence of neuropsychiatric 

disorder in United states Army active duty personnel on a 

worldwide basis as measured by the number of neuropsychiatric 

hospital!y.ation dia Tioses made per 1000 persons in the Array's 

annual strength per year. Thus, the rate represents episodes 

of hospitalized neuropsychiatric illness, not persons hospital- 

ised with neuropsychiatric iJlness.  There is no way ol 

ascertaining how many separate individuals account for the 

resultant rate. 

l/^erL/"F^" 1 ^uout /j'e're. 

Three, perhaps four, peaks are evident on the neuropsychi- 

atric disorder trend Mne; 191Ö (rate of 27.59), 19^3 (49.60), 

1951 (25.70),^ and, apparently, nid-1973 (20.90). The first 

throe peaks are contiguous with war-timej the latest elevation 

shows a slight la."; time from the time of hirhest intensity 

(1966-1969) of the Vietnam Cünflict. The curve is further 

characterized by two decader of low neuropsychiatric incidences 

the 1930's (average rate of 13.39) and the 1960,s (average 

rate of 12.15). 

The worldwide neuropsychiatric incidence in the active 

duty Army is broken out in terms of psychiatric disorder and 

liaurolorical disorder in f'iruro 2.,     The relatively high 

incidence of nourolorlcal riireasc from 1915 through 1927 must 

I 
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be intcrpreterl in li1:h"i. of the fact tl · t many dlr.;eaocs sir1ce 

labeJed psychiatric were once called ncurolo~ical (for example, 

hyst~ria, neurasthenia, and neurocirculatory asth nia). From 

~orld ~ar II on, neurological incidence shows a ~teady decli e, 

almost to asymptote. The la~;t three neurolo ·;ical data points 

arc pro.iections , s i1. ·c Jl.!': y di.d no t t< bulate 

n ' urolo~ ic ; l di sord e r in 1971, 197- , or 19?). The rate for 

l s:.chiatric disord .rat the c.l""1 t ob,..erv r tion pob t (mid-19'7)), 

: e 1 re1 ; v c h •. • in t Lc - - -----
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to the ti:nc of late!; ~ }e -r catest inter-

serYice discrc : U..'1 CY in nc ro :·:ch· at ric: rateG occurred bel\'cen 
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Figures 4 and 5 break out the data from Figure 3 into 

psychiatric and neurological disorder. Psychiatric disorder 

rates for the Kavy and the Air Force are amazingly similar 

from 1951 through 196'+ after which the i.'avy departs on an 

upward trend, followed later conjointly by the Army and the 

Air Force, In  torr.G of neurological disease, the trends for 

the three services arc quite dicsimilar.  In the Army 

neurological disease incidence has shown a steady decline 

fror'i v/orld 'Var II onwardj the Air Force curve surfests rather 

a plateau throir hout the yearsf and the Navy reported an 

upsurge in neurological disorders accompanying its rise in 

psychiatric raters in the late 1960,s, 

Insert I'ln.  4 c  ^ about here. 

Turning to specific kinds of psychiatric disorder, v/e 

can obntrve the incidence of psychosis for all three services 

over the noted tine period in Figure 6,  The most striking 

observa'. ion of those data is a complementary tri-fold onei 

the pnychor-is rate for the Army has never been higher than 

the last observation point (r.iid-1973) > it has never been 

higher for the Air Force than the last observation point 

(3971)j anri it v/as never higher in the i.'avy than it was at 

its la^t published annual medical report (1969). 

Insert -i-:. o about here. 

The same tri-fold assertion holds for character and 

:ehavior disorder when it is treated as a single entity 

1 .• i'"jrc o \ j or v/nen  it  is  ooo.ic:: v.lth mental  disorders 
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relegated to "other" (Ki/rure 9 -- which excludes psychosis 

and prjychoncuroric but includes character and behavior disorder 

and "other"), iiov/ever, when psychoneurocic is studied 

separately (Figure 7), we notice neither a late upward climb 

nor a maximun incidence rate for the lact periods of obser- 

vation, Psychoncurosis, at least in the Army, has waned 

considerably in fashion ay a diagnostic deucriptor since the 

days of '.'/orId V'ar II. 

Insert ''.i ;, /, -, (■a, ■ 9 aoout hare. 

For the Army, then, txceptiiv nourolofrical disorders 

and psychoneurotic disorders, the incidence of neuropsychiatric 

disease has never been hi-her (including Vorld '..'ar II) than it 

was observed to have been in mid-1973«  Likewise for the 

Air Force with  rocpoct to its last available data point, 

'v'e have already noted that for the Kavy overall neuropsychiatric 

rates in the late l^O's were higher than they had ever been 

('.'orld '/ar II included), 

To try to account partially for this rather alarming 

recent rise in nsychiatric disorder in all three services, 

end implicitly suspectin- illicit dru;; use as a factor, the 

hepatitis raues i'or all three services were explored. They 

are plotted in Figure 10,  Only with respect to the Army 

docs there seem to be a parallel rise in hepatitis and 

fsychiatric disriroor.  I'he ar,;ur'.ent for drug-induced paychiatric 

i llnesn acror:s ;■ L L three f-erviccr- ::; u/ierofore attenuated. 

:•!. .!;(.'i.; i. ;;ere, 

-7- 
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jisychiatrlc Oisorder Over Time by rjeorranhic Areast Active 

Dut^ Army 

One can raise the question as to whether there is 

characteristically a differential disease rate for overseas 

troops versus troops serving within the confines of continental 

United Jtatec,  /i.~urc 11 reconis the ycar-by-year rates for 

all diseases combined j'or the United otates Army active duty 

worldwide population and for C0KU3 troops and overseas 

troops separately.  From 19''*3 to 1957 disease incidence ran 

somewhat hirhcr oversea:- than in CO.'IUS, After 195?» this 

trend ber;an to reverse itself so that by mid-1973 the ed^e is 

noticeably in favor oi higher disease incidence in CON'io 

than ovornean. 

Insert 1 

Psychiatric disease  (Figure 12)  does not follow the same 

reorraphic cor.oarison  nattern as the one observed for all 

dinearrün.     There are more reversals and less consistency in 

the comparative trend  lines for overseas vis-a-vis GO.'.'Uo, 

;;or nnychosic  (Ki/rure  13),   however',   the consistently lower 

incidence for overseas troops from  1951 on reverses itself 

in  the  1-tc  lO'O's until in mid-1973 when  the overseas 

psychosis rate is almost twice that of the  CUMJS rate.     Thin 

iattor findiiV may  tend  to  implicate  dru.1, u^a^e  as an 

nrociatWe factor  in  the  .-»rmy's increar;cd   psychosis  incidence 

rince  there afnarentJ.v -.•;..;  a  dru: ct Ide.-.ic   in  at  least one 

over: can  area  in  the   late   1 •'.O':;  und  early   I'J'/O's  (liolloway, 

-  r/H), 

[nr.er t   /t' .   .'.'       It  a.-.HJi,  neru. 
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There are Umitationa  in the extent to which one can 

stiuly f;eo^rarhic-Kpecific incidence data from the information 

prer;-5ntGd in Health of  the Army.     Note r'ir:ure   Ik, v/hich suggests 

that  the military District of '.v'ashington has been a hotbed 

for p.^ychoniK ever since 1952.     This distortion in psychosis 

rate  for f-'Lv'/ is obviously a result of utilizing a denominator 

value c.   insufficient ma'^utude to reflvct //alter Reed General 

Hospital's catchment  area.     Similar misrepresentation  in the 

psychotic rate for the  Sixth United States Army area seems 

to occur durinr1: the period of  the Vietnam conflict  (see 

yiroirc  15).     ierhaps  th's is due to counting psychotic 

evacuees twice. 
TrK-ort   -'i"''',   lh~ ':  15 Hoout~Trc~re. 

However,   in inspecting data on motor vehicle casualty 

incidence,   trends v/ere  observed in two areas which appear to 

be genuinely  reo-raphic-specific.     Figure  16  indicates that 

the   ''Ifth United states Array area has for many years been 

at hir'h-riEk  for hospitalizations result.ln?^ from motor 

vehicle  accidents,     Ivurope  iilcov/iae  (see Figure  17). 

,njori,   :■ j 17 ai'out here. 

A matter lonr; deoatod  is whether combat  Itself embodies 

increased risk of psychiatric  casualties,     From the  overseas 

versus C0i-n3 psychiatric incidence curve  (Figure  12),   the 

findinT  are  nmb1"uous   and   inconclusive.     In  '..'orld V/ar  II, 

T .:yc)iiatric rat.orj were  hi "her  in CC.'JS than  they v/ere overseas, 

■■-■iiaWfc 

■ ■„■ ,. it CM ■il.-.i.»AJi>idTi'r'-—'-lA-"': - Bjtamu 
          ■       .„--.., ^-- .~...-**^*~***tmm*ä* 



il 
11 7i 

Durinf: the Korean and Vietnam conflicts, the incidence of 

psychiatric disorder is slightly higher overseas than in 

CONUS but the overseas rates for these periods included many 

non-combat troops (i.e., soldiers stationed in Europe and 

elsewhere). 

This question is put to a somewhat more stringent test 

in Figures 18 and 19. Figure 18 shews that the incidence 

of psychiatric disorder was greater in combat areas than it 

was worldwide for Asian theatres but less great, if indeed at 

all greater, for European theatres, As for psychosis (Figure 19), 

the data show that incidence for combatants was greater in 

the southwest Pacific in V/orld ,Var II and in Vietnam than it 

was worldwide but not as great for combatants in Europe in 

v/orld v;ar II or in Korea during the Korean conflict as it was 

worldv/ide. That periods of war bring increased incidence of 

psychiatric disorder for the total Army (see Figure 2) seems 

fairly well establishedj that soldiers in combat zones incur 

psychiatric disorder at a higher rate than soldiers servinf 

in other than a combat zone during the same war-time period 

has not always been the case. 

Imkert :''i/Tt 1-- ."; 19 an OUT; here. 

Proportion of N'ouropsychiatric Disease to All Disease and 

!: on-bat tic Injuries;  Active Puty Arry 

It is of interest to ascortain the proportion of all 

disease and non-baUle injury diagnoses to that which was 

solely neurotKjychiatrlc,  ri.^uro 20 is a plot or the incidence 

-10- 
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of dia:TiOsia for ail caucos from 19}\2 throu^n micl-1973 for 

worldwide,  COIHJS,  and ovorneas active duty Army personnel, 

V,rhen the worldvade neuropsychiatric rates from Fifaire  1 are 

used as a numerator for  the worldwide raters  in p'igure  20, 

the percentages plotted  in Figure 21 result.     It can be 

observed that for the years  19^3.   19'l-^,   and  19^5»  neuro- 

psychiatric diagnoses constituted betv.'eon 6,3 to 7.6 per 

cent of the total.    At the time of the last observation, 

the proportion of neuropsychiatric disease was continuing to 

rise beyond a low point  in I960,  reaching a percentage of 

5.5 in mid-1973. 
Insert   -'i'.-,   '.iO   -.  21 about here, 

?IN0ir;a3  II j     IKGID^iGS Or' OUT-PATIKliT VISITS 

OuL-patic-nt visits may also bo studied as an indicator 

of disease occurronce.     Figure 22 is a posting of the  incidence 

of out-patient visits for all causes in United States Army 

active  duty ^orsonnol on a worldwide oasiü at: measured by 

the number of out-pationt visits vor day made per 1000 

tiersons in the Arrr.y's annual  strength.     Rates cover the period 

i'rom  1957 through 197-.     '-ho  trend is upward,   especially 

since  1966, 
insert i''l.ii'',i'kZ aoout here." 

Fquivalent data for neuropsychiatric out-patient visits 

' nly are orosonted  in   • j "uro  23,    Ar-ain,   the  trend  is upward 

over time,   even more  r.ht-::.'r.l\'  so.    At the  last observation 

-ll. 
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Firure 25 lo a plot ox  the average number of C0MÜ3 

Army honpital beds occupied (per day) from 19^3 through 

mid-1973 for all causes,  -Vhen these absolute frequency 

counts are translated into Army strength percentages, 

Figure 26  is the result.  Since 195^ the absolute number 

of beds occupied and the per cent beds occupied of Army 

strength have both remained fairly constant, 

Inscr"t"'r'ir;.' 2.5~: 26 about here? 

Figures 2? and 28 are the same data as those in Figures 

25 and 26 except neuropsychiatric beds only are considered, 

Uoto in this instance (Fir^re 26) the incipient rise of 

late in the neuropsychiatric bed percentage of Army strength, 

Jnsert Sir,   27  | 28 about here. 

V.'hen the per cent neuropsychiatric beds of total beds 

are studied, Figure 29 is generated. Note that by this 

indicator, i.e., proportion of neuropsychiatric beds occupied 

per total beds occupied, the data line reaches steeply 

upward beginning in 1968,  In mid-1973 the neuropsychiatric 

bed percentage is 12,5', greater than it has ever been 

(including the so-called psychiatric disaster period of 

'•.'orld ','ar 11), 

Since bod occupancy is dependent upon two things, 

(1) number of adnissions and (2) length of stay, and since 

neuropsychiatric incidence rates in the early 1970's do not 

reach '..'orld Vur 11 level:;, obviously neuropsychiatric 

patients in the early 1970's wore ch;.ractcrii',ed by longer 

,.    ■.    ■■:..■,:   L.,-.^.:^ ■.■■.......:. WlltliV'ltlftlMiftH ÜÜ ^„r,.,■■- ..■,.■,..„-■.^■.„..■.^w-'- ^..../..^--.■^-..■- ^gg^jiMaa^gjjjaagaiiit^aiiMitiBiMBiaia \ ^-J^^^^^^^^M^^ 



hospital ctayi; -- despite* at leurrt a tv/o-docacJo resurgence 

led by Colonel A. J, Glass of the lon^-held tradition in 

military psychiatric doctrine of rapid dicporition of cases 

(Haunnan and Rioch, 196?).  It is interesting, however, and 

perhaps complementary to the observed lengthening of hospital 

stays su.^ested oy  the bed occupancy data reviewed here, 

that tv/o K'avy epidemiology studies (Gunderson, 1971, p. 200) 

have sur:f:osted that the optimal length of hospitalization 

for military psychiatric patients may be considerably longer 

than v/e have believed. 

Insert ri~. Zy  about here. 

rH\ :x> 

su^'MArn' AND co:;i;i.j:iTO::s 

In study of historical military cpidemiolo^ical data 

throe indicators of disease wore presented and observed. 

These were (1) the rate of disease diagnoses stemminr; from 

honpitalizations, (2) the rate of visits made to out-patient 

facilities, and (3) the rurabor am; proportion of hospital bods 

occupied.  The occurrence of neuropsychiatric disease in active 

duty Amy personnel over time and within '-eo^raphic boundary 

was the primary focus of the review. To assist in making 

comparisons and interpretations, data, from other military 

populations and on other diseases were also presented.  Some 

of trie problems associated with interpretation of the data 

w .'i'c: r aij laloncd; otScrs were il b'.stratci, 

[.;.:-'-'rvat.!'>';'• ■■ •-■ on ;...L1 '.■.:■■■-.   i,;;;iic;;tor:' ^oini; toward 

fürturb'ir-- r'.-:v   in th': !■■■;:•;■••:■ c!' r.curoar-'.'Chiatric 

-:-!- 
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disease in Army personnel beginning in the late 1960's and 

arisinc out of at least a decade of relative psychiatric 

quiescence. 

The worldwide psychiatric incidence rate for active duty 

Army at the last observation point  (mid-1973) approaches 

v/hat  it was during the height of the Korean conflict  (19.90 

hospitalized episodes per 1000 persons per year versus 21.9^ 

hospitalized episodes per 1000 persons per year).     The 

psychosis rate for worldwide active duty Army has never been 

higher than it was at the time of the last observation 

point,  mid-1973.    The same assertion can be made with respect 

to character and behavior disorder und with respect to 

character and  behavior disorder combined with mental  illness 

diagnoses relegated to "other."    Similar incidence trends 

are apparent in the Kavy and Air Force as well. 

Active duty Army neuropoychiatric outpatient visits 

consumed almost tv;icc   the  proportion of active duty Army 

out-patient visits for all causes  in 197- that they did in 

1962,     The proportion of Arm;/  hospital beds in continental 

■'nited Stator;  occupied by neuropsychiatric patients compared 

with beds occupied by patients for all causes was greater in 

mid-1973  than  it has ever been  —  includim: the  "psychiatric 

disaster"  period of './orld v/ar  II.     For better or for v/orse 

nauropsychiatric  pat.ients  remain  in COX'.S Army hospitals for 

iorvcr oorJcd •  of lato  thr.n thu;' did  in   '.'orld 'Var  II. 
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The data themoelves F/ugf;est a dearth of hypotherjca 

to account for  the pro-1973 sliarp riau  in incidence of 

nouropcychiatric disorcJcr in the Army,     However,  two  time- 

worn hypotheses.': are not well received to account for the 

incrcauej     (1)  personnel compocition differences (since 

consintency is evident across all three services and since 

conscription was still operative during a major portion 

of the rise)  and  (2) "•ar-timo activity  (since the rise was 

atypical of previous rate elevations  in war-time — it 

occurred after the main heat of the Vietnam conflict), 

V/e are  left v/ith the relatively weak hypothesis that the 

risin"; psychiatric incidence is dru^-related. 

5 December  197!; — A paper from United State:; Army Medical 
Hesearch and  Development Command,   V.ashington,  D.C,  while 
the author was on assignment to the  Division of Neuropaychiatry, 
V/alter 'Äce6 Army  Instituts of Hesearch,     appreciation  is 
expressed  to Colonel Harry C,   Hollovmy,   Doctor David i.iarlowe, 
and  Doctor Joserh ",  AothoQr!r for t)ioir encourarement and 
helpful  surrest ions in nror-aruticn  of the manuscript,      Phe 
OTiinior;:; and  ar-.scr'-ions contained  in  the paper are  those  of 
the  author only  and are not   to  be  construcrl ;n carrying 
the official  endorscnent of ar;ents  or a'^eneic:.- within  the 
Denartment  of ijcfcnse. 
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FOOTNOTES 

^he data sources aro available in the Document Section 

of the National Library of Medicine,   Department of Health, 

Education,  and Welfare, Bethoada, i^aryland. 

^Navy data for 1970 were made available to the author 

by courtesy  of Statistics Division,   Naval Medical Data 

Services Center,   United States Naval Medical Center,  Bethesda, 

Maryland, 

^To enhance readability and comparability,  data 

presented throurhout this paper are  in the form of plots 

rather than tables.    The data points  themselves arc  avail- 

ablfi  from the author. 

The worldwide nourop-ychiatric  rate for 1951 reported 

hure  is markedly lower tnan the worldwide rate reported by 

Slass  (195?)  and echoed by Allerton and Peterson  (1957).     These 

writers report a pr-.ychiatric  rate of  30,^1  for the June through 

December seven-month period  (they do not report a neuro- 

rnychiatric  rate),  whereas 2   found a psychiatric rate of 

21,9^ for the  same period,     I  averaged the rates for June 

through  December  1951 published  in Health of the Army;     the 

previously reported rate firure was apparently obtained by 

studying a sample of medical records   (see October 1955 issue 

o f Health of  the  Army). 
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FOOTNOTES (continued) 

^Tn Figure 8 note tho rnuriced drop in the Army'o 

incidence of character and behavior disorder from i960 

to 196l.  This is artifactual.  In early 1961  psychiatric 

cases carded for record only (CFKO) were excluded from 

the incirience counts, Mont of tho psychiatric CFHO's 

counted prior to 196l were character and behavior disorders. 

To see the effects of this record-keeping change on the 

frequency of "other" mental illness diagnoses, see Figure 8a. 

"Army strength is used as a denominator hero, even 

though bed-: occupied (in the numerator) includes all persons 

using Army hospitals. Therefore, the percentages, while 

they enable comparisons over time and between diseases, 

cannot be interpreted as reflecting an accurate statement 

of bed-occupancy incidence. The actual Army strength 

figures UTod are olottod in '-'iruro 3^, 

-A ^ -1,-■■- 
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Allerton, ·.·.'. s. and :Pctcr3on, i). B. t Preventive pBychiatry 

the ,..rmy • s r:ent'-1 Hy · icne Con::;ul tat ion Service prot:;ram 

with statistical evaluation. American Jounral ~ Fs:ch~try, 

11):'18h-791J. , 1957. 

~lasA, A. J.t 0 r ervations upon thr cpidemlolocy of mental 

illness in troops durln-: warfare. 1.!1 D. i .:ci~. Hioch (~d.), 

'·JaBhin!';ton, 1) .C., 1957, pp. l B.S-198. 

c;under!:on, r.:. i ~ . r Epi · rn iulO!':Y and prognos"i.s of p!.;ychiatric 

c1 is orr ers i n the i :av~ l ~crv-icc. 
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DATA SOURCES 

Annual Reports of the United States^ Air Force Surgeon "enerai, 

1952-1971. 

Annual Reports of the United states Army Surgeon General, 

1915-19^0. 

Annual Reports of the United States i.avy Surgeon General, 

1915-1969. 

':euror):=ychi.atr.v in ','r.rTd ..'ar 11, Volumes I and II, Medical 

Department, United States Amy, Office of the Surreon 

General, Department of the Army, /ashington, D.G., 1973, 

Health nf the  \r^:,   Office of the 3"r'reon General, Depart- 

ment of the Army, V.'ashirr'ton, D.O., 19^6--1973« 
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